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AN ACOUSTIC PHONETIC INVESTIGATION OF THE SIMILARITIES 
AND DIFFERENCES BETWEEN NORTHERN AND CENTRAL MINNESOTA 
ENGLISH  
 
ETTIEN KOFFI AND MICHEL LOPEZ-BACKSTROM1  
 
ABSTRACT 
Northern Minnesota English is a dialect that is suspected to be perceptually 
different from other Minnesota dialects (Bartholdi 2015). The current study seeks to 
investigate whether there is any acoustic phonetic evidence to prove and/or disprove 
these impressionistic claims. To do this, acoustic data was collected from twenty 
participants from Northern Minnesota who uttered 11 different English vowels ([i, ɪ, e, ɛ, 
æ, ɑ, ɔ, o, ʊ, u, ʌ]). Those utterances were then compared and contrasted with vowel 
sounds uttered by 32 Central Minnesota English speakers, which were originally 
collected by Koffi (2013). The findings from this study confirm the impressionistic claims 
which state that Northern Minnesota English speakers sound slightly different from other 
Minnesotans, specifically Central Minnesota English speakers. However, these two 
dialects are not completely different. Despite some perceptible distinctions, both dialects 
still manifest the same phonological patterns: merged [ɑ] and [ɔ] vowels, raising [ɪ] 
above [e], and fronting and lowering [ʊ].  
 
Keywords: Minnesota English, Northern Minnesota English, Central Minnesota English, 
Dialect Variation, Sociophonetics of Vowel Variation 
 
1.0 Introduction 
The motivation behind this study was borne out of a Youtube video (Bartholdi 
2015, https://bit.ly/30P51l2), which claims to represent the Minnesota accent. People who 
have commented on the video have gone to great lengths to say that Northern Minnesota 
English (NMNE) does not represent the dialect of English spoken in the entire state of 
Minnesota. This study investigates whether or not Northern Minnesota English speakers 
sound different from Central Minnesota English speakers.  
 
Batholdi’s video elicited 55 comments from Minnesotans. Twenty-four comments 
(43.36%) agree that all Minnesotans speak as portrayed in the video. We refer to these 
comments as Statewide in Figure 1. Another 24 (43.36%) said the video is representative 
only of the dialect spoken in northern Minnesota. Two comments (3.63%) relate the 
accent in the video with an accent that is from other regions. However, one person (1.8%) 
did not correlate the accent in the video with any particular region. Another person 
(1.8%) related it to Central Minnesota English (CMNE). The last five commentators 
(9.09%) said that the dialect is associated with rural areas of Minnesota and/or with some 
                                                 
1 Authorship Responsibilities: Author 2 wrote her MA thesis on Northern Minnesota English vowels 
under the supervision of Author 1.  The idea of this paper originated from her MA thesis.  She provided 
Author 1 with an earlier draft of this paper.  Author 1 reanalyzed the paper significantly and sent it back to 
Author 2 for her consideration.  Given the substantive revisions that Author 1 made, Author 2 asked him to 
be the first author of the paper.  To the extent that the measurements provided by Author 2 are accurate, 
they both share equally the rights, privileges, and responsibilities of this publication. 
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undefined age groups. These comments are impressionistic claims, that is, people relied 
solely on what they heard.   Figure 1 summarizes these views.  
 
Figure 1: Commentators on video 
 
2.0 Geographic Location 
This current study uses acoustic phonetic data produced by Northern Minnesota 
English (NMNE) and Central Minnesota English (CMNE) speakers, and it compares and 
contrasts them to see how similar or different the two dialects are.  Together the northern 
and central regions of Minnesota represent 43 different counties (Minnesota Department 
of Transportation 2020), as shown in Figure 2:   
 
24 24
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Figure 2: Map of Minnesota Districts  
 
Northern Minnesota encompasses Districts 1 and 2, while Central Minnesota 
includes Districts 3 and 4. Northern and Central Minnesota have almost identical 
demographics. According to the U.S. Census (2010), Central Minnesota has a population 
size of 887,600, while northern Minnesota has 870,584. Likewise, the age groups are 
very similar with only minute differences in percentages for the following two age 
groups: 6 to 18 years and 65 years or more. The ratio of men to women is almost 
identical: about 50% women to 50% men, according to data from the U.S. Census (2010). 
Demographic information is displayed in Figure 3:  
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Figure 3: Demographics for Northern and Central Minnesota 
 
Both northern Minnesota and central Minnesota are classified as rural since the 
majority of the towns have 15,000 people or less (U.S. Census 2010). In northern 
Minnesota, there is only one city, Duluth with a population of 86,266.  Central Minnesota 
has two cities, Moorhead (population of 38,065) and St. Cloud (population of 65,842).  
Except for these three cities, the area is dotted with small towns and farming 
communities. 
 
3.0 The Methodology and Participants 
 The methodology for this study replicates that of Peterson and Barney (1952). 
Their study has laid the groundwork for all successive acoustic phonetic vowel 
investigations of this type. In the current study, there are 11 vowel sounds under 
investigation. Each vowel is produced inside of a word having an /hVd/ structure, where 
[h] is a voiceless fricative, [V] the vowel of interest, and /d/ a voiced alveolar stop. The 
isolated monosyllabic words in Table 1 were repeated three times by all participants.  
 
NO Phoneme hVd Structure Names of Vowels 
1. /i/ heed fleece 
2. /ɪ/ hid kiss 
3. /e/ hayed face 
4. /ɛ/ head dress 
5. /æ/ had trap 
6. /ɑ/ hod lot 
7. /ɔ/ hawed cloth 
8. /o/ hoed goat 
9.  /ʊ/ hood foot 
10.  /u/ who'd goose 
11.  /ʌ/ hud strut 
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Once all data was recorded, the recordings were imported into Praat where they were 
measured, spliced, and analyzed. The acoustic correlates under investigation for the 
current study are the first formant (F1) and the second formant (F2).  
 
The participants are 54 in total: 20 (10 females and 10 males) are from Northern 
Minnesota and 34 are from Central Minnesota (22 females and 12 males). The data from 
CMNE are taken from Koffi (2013).  Northern Minnesota participants were recruited for 
the study as long as they met the following criteria:  
 
1. They are between the ages of 18 and 64 years. 
2. They speak English as their first language. 
3. They lived the majority of their lives, including their linguistically formative 
years (1-17), in northern Minnesota. 
 
The female data is presented first. Table 2 presents demographic data from northern 
Minnesota females. Table 3 presents their acoustic phonetic data collected from the first 
two formants. 
 
Participants Age First 
Language 
Other Languages County Years outside of 
Northern MN 
Speaker 1F 53 English NA Beltrami  (46) 5.5 yrs (Texas) 
9 mths (Alaska) 
Speaker 2F 22 English Japanese 22 (Lake) 0 
Speaker 3F 22 English Ojibwe (not fluent) 19 (Cass) 
3 (Beltrami) 
0 
Speaker 4F 20 English Finish (not fluent) 16 (Clearwater) 
4 (Beltrami) 
0 
Speaker 5F 55 English NA 55 (Kittson) 0 
Speaker 6F 20 English NA 18 (Koochiching) 
2 (Beltrami) 
0 
Speaker 7F 30 English Bulgarian 25 (Marshall) 
(math results in 21 
years)  
3 yrs (Bulgaria) 
6 yrs (Metro Area, 
MN) 
Speaker 8F 21 English NA 18 (Pennington) 
3 (Beltrami) 
0 
Speaker 9F 64 English NA 46 (Roseau) 0 
Speaker 10F 22 English NA 22 (St. Louis) 0 




fleece kiss face dress trap lot cloth goat foot goose strut 
Vowels [i] [ɪ] [e] [ɛ] [æ] [ɑ] [ɔ] [o] [ʊ] [u] [ʌ] 
F1 355 493 447 655 825 788 785 509 521 398 664 
F2 2585 2213 2483 2001 1825 1372 1375 1061 1508 1188 1596 
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It is important to mention that Speaker 1F and Speaker 7F lived outside of Northern 
Minnesota for a while.  Yet, they are included among the participants because they 
moved away momentarily when they became adults.  They spent their linguistically 
formative years, that is, age 1 through 17 years, in Northern Minnesota. According to 
Labov, Rosenfelder and Fruehwald (2013: 39), since they moved away when they were 
older than 17, their time outside of Northern Minnesota would have only a minimal 
effect, if any, on their accent.  
 
Table 4 presents sociometric information about the male participants, while Table 
5 displays their F1 and F2 measurements.  
 
Participants Age First 
Language 
Other Languages County Years outside of 
Northern MN 
Speaker 1M 20 English NA 20 (Beltrami) 0 
Speaker 2M 23 English NA 23 (Itasca) 0 
Speaker 3M 24 English Korean (not fluent) 20 (Clearwater) 
4 (Beltrami County) 
0 
Speaker 4M 50 English NA 48 (Kittson) 0 
Speaker 5M 21 English NA 21 (Lake) 0 
Speaker 6M 30 English NA 30 (Pennington) 0 
Speaker 7M 21 English NA 18 (Polk) 
3 (Beltrami) 
0 
Speaker 8M 21 English NA 21 
(Beltrami/Hubbard) 
0 
Speaker 9M 27 English NA 27 (Beltrami) 0 
Speaker 
10M 
42 English NA 9 (Pennington) 0 
Table 4: Male Participants from Northern Minnesota 
 
Lexical Set fleece kiss face dress trap lot cloth goat foot goose strut 
Vowels [i] [ɪ] [e] [ɛ] [æ] [ɑ] [ɔ] [o] [ʊ] [u] [ʌ] 
F1 280 424 391 518 611 671 676 457 455 323 555 
F2 2310 1922 2153 1831 1733 1222 1262 1056 1342 1157 1385 
Table 5: Northern Minnesota Male Data  
 
None of the male participants has lived outside of Minnesota.  They have pretty much 
spent their years in the northern Minnesota counties where they grew up. 
 
4.0 Data from Central Minnesota 
Data from central Minnesota comes from Koffi (2013)’s study. He analyzed the 
vowel sounds of 34 Central Minnesota English speakers (22 females and 12 males). The 
ages of the speakers were between their “late teens and their early 30s” (Koffi 2013: 5). 
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Lexical Set fleece kiss face dress trap lot cloth goat foot goose strut 
Vowels [i] [ɪ] [e] [ɛ] [æ] [ɑ] [ɔ] [o] [ʊ] [u] [ʌ] 
F1 385 573 508 754 848 855 851 569 626 417 743 
F2 2609 2232 2487 2028 1951 1462 1420 1117 1519 1230 1643 
Table 6:  Central Minnesota Female Data  
 
Lexical Set fleece kiss face dress trap lot cloth goat foot goose strut 
Vowels [i] [ɪ] [e] [ɛ] [æ] [ɑ] [ɔ] [o] [ʊ] [u] [ʌ] 
F1 289 542 434 577 709 753 699 600 516 485 616 
F2 2298 1963 2185 1781 1737 1289 1296 1464 1467 1541 1365 
Table 7:  Central Minnesota Male Data  
 
5.0 Acoustic Phonetic Thresholds 
Vowels are one of the more prominent sounds that have a huge impact on 
intelligibility. They are also more prone to dialectal variation than consonants.  Whereas 
F1 is sensitive to intelligibility, F2 is more indicative of dialectal variation (Kent and 
Read 2002:111). Dialects will be considered different if the sum total of the F2 
measurements is ≥ 200 Hz.  This is the JND that will be used to assess whether or not 
NMNE and CMNE dialects are similar or different.  In addition to checking the 
arithmetic mean of all the vowels, we will also proceed with a vowel to vowel 
comparison so as to highlight which vowels are produced differently or similarly.  If two 
identical vowels vary in F2 by more than 200 Hz, then the vowel in question will be 
flagged as contributing the most to dialect variation.  The measurements displayed in 
Tables 8 through 11 will serve as the basis for analysis.  The JND for optimal perception 
on the F1 frequency bandwidth is ≥ 60 Hz.   The analysis of dialectal variation is based 
mostly on F2 with only passing reference to F1 when the differences between vowels 
warrant a brief discussion.   
 
5.1 Dialectal Variation among Females 
 There are striking similarities in Female speech. This is evidenced by the 
arithmetic mean of F2.  In CMNE, F2 is 1790 Hz, while its counterpart in NMNE is 1746 
Hz.  Since the difference between the two dialects is only 44 Hz, which is well below the 
JND of 200 Hz, we conclude that female speakers in both regions of Minnesota speak 
similarly.  When one listens to female talkers with one’s naked ears, one will not perceive 
any difference between them:  
 
Lexical Set fleece kiss face dress trap lot cloth goat foot goose strut 
Vowels [i] [ɪ] [e] [ɛ] [æ] [ɑ] [ɔ] [o] [ʊ] [u] [ʌ] 
F2 CMNE 2609 2232 2487 2028 1951 1462 1420 1117 1519 1230 1643 
F2 NMNE 2585 2213 2483 2001 1825 1372 1375 1061 1508 1188 1596 
F2 Diff. 24 19 4 27 126 90 45 56 11 42 47 
Table 8: F2 Female Speakers from CMNE and NMNE 
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Figure 4: A representation of the acoustic vowel space  
chart for NMNE women and CMNE women. 
 
The only spectral domain which shows significant variations is F1. The arithmetic 
mean of F1 for CMNE females is 648 Hz, and 585 Hz for NMNE speakers. The 
difference between them is 63 Hz.  This means that there is a great deal of variation in 
mouth aperture between the participants.  All in all, CMNE speakers opened their mouths 
a little bit more widely than NMNE speakers.  This is clearly displayed in Figure 4.  The 
F1 difference is more important for the vowels [ɪ] (80 Hz), [ɛ] (99 Hz), and [ʊ] (105 Hz).  
 
Lexical Set fleece kiss face dress trap lot cloth goat foot goose strut 
Vowels [i] [ɪ] [e] [ɛ] [æ] [ɑ] [ɔ] [o] [ʊ] [u] [ʌ] 
F1CMNE 385 573 508 754 848 855 851 569 626 417 743 
F1 NMNE 355 493 447 655 825 788 785 509 521 398 664 
F1 Diff. 30 80 61 99 23 67 66 60 105 19 79 
Table 9: F1 Female Speakers from CMNE and NMNE 
 
 The measurements in Table 9 show that confusion is likely between [ɪ] and [e].  
When NMNE speakers produce [ɪ] (493 Hz), CMNE may misperceive it as [e] (508 Hz) 
because the acoustic distance between them 15 Hz, which is less than the JND of 60 Hz 
needed for optimal auditory differentiation between speech signals. Similarly, when 
NMNE produce [æ] (825 Hz), CMNE hearers may mistake it for [ɑ] (855 Hz) since there 
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5.2 Dialectal Variation among Males 
 The F2 data also shows that male talkers have a similar dialect. The arithmetic 
means are 1671 Hz for CMNE speakers and 1579 Hz for NMNE speakers. The F2 
difference between the two dialects is 92 Hz.  Since the difference is also well below the 
JND of 200 Hz, we conclude that the dialects are very similar. However, in male speech, 
a vowel by vowel comparison reveals that the participants from the two regions produce 
[o] and [u] differently.  The vowel [o] in particular is significantly different.  In NMNE, it 
is produced further back in the mouth (and most likely strongly rounded), whereas in 
CMNE, it is slightly fronted (and less rounded).  The same pronunciation pattern is seen 
in the pronunciation of [u]. 
 
Lexical Set fleece kiss face dress trap lot cloth goat foot goose strut 
Vowels [i] [ɪ] [e] [ɛ] [æ] [ɑ] [ɔ] [o] [ʊ] [u] [ʌ] 
F2 CMNE 2298 1963 2185 1781 1737 1289 1296 1464 1467 1541 1365 
F2 NMNE 2310 1922 2153 1831 1733 1222 1262 1056 1342 1157 1385 
F2 Diff. 12 41 32 50 4 67 34 408 125 384 20 
Table 10: F1 Male Speakers from CMNE and NMNE 
 
 
Figure 5: A representation of the acoustic vowel space  
chart for NMNE men and CMNE men. 
 
Figure 5 captures the differences between how [o] and [u] are produced by 
CMNE and NMNE speakers.  Interestingly enough, F1 underscores the differences 
between the speakers in the two areas. Additionally, there is a notable difference in how 
the participants produce [ɪ] (118 Hz) and [æ] (98 Hz).  
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Lexical Set fleece kiss face dress trap lot cloth goat foot goose strut 
Vowels [i] [ɪ] [e] [ɛ] [æ] [ɑ] [ɔ] [o] [ʊ] [u] [ʌ] 
F1 CMNE 289 542 434 577 709 753 699 600 516 485 616 
F1 NMNE 280 424 391 518 611 671 676 457 455 323 555 
F1 Diff. 9 118 43 59 98 82 23 143 61 162 61 
Table 11: F1 Male Speakers from CMNE and NMNE 
 
The F1 measurements indicate that when NMNE speakers produce [ɪ] (424 Hz), CMNE 
hearers may misperceive it as [e] (434 Hz) because there is only a 10 Hz difference 
between them. Similarly, the [ʊ] (455 Hz) produced by NMNE speakers can be 
sometimes misperceived by CMNE hearers as [u] (485 Hz) because they are separated by 
only 30 Hz. A distance of at least 60 Hz is needed between similar sounds for auditory 
perception to be optimal. 
 
6.0 Discussions 
 The discussion section is divided into two parts.  The first focuses on evidence of 
dialectal similarities and the second on dialectal differences.    
 
6.1 Discussions of Similarities 
Since F2 is the most robust cue for the assessment of dialect variation, we can say 
that the two dialects of Minnesota English are very similar.  Among female speakers, the 
two dialects vary only by 44 Hz.  This means that when one listens to CMNE and NMNE 
speakers, one cannot tell who is from northern Minnesota and who is from central 
Minnesota.  Auditorily, they sound the same.   Moreover, when F1 and F2 measurements 
are taken together, they highlight other examples of similarities.  In both, the vowel [e] 
has risen above [ɪ].  The merger of [ɑ] and [ɔ] is also evident in both dialects.  These are 
clearly shown in Figures 4 and 5. 
 
6.2 Discussions of Differences 
Whereas CMNE and NMNE female talkers sound identical, the same cannot be 
said for their male counterparts.  Even though only 92 Hz separate them on the F2 
frequency bandwidth, two vowels in particular can be used to discriminate between male 
speakers from central Minnesota and those from northern Minnesota.  The two vowels in 
question are [o] and [u].  They are more strongly rounded and produced in the back of the 
mouth in Northern Minnesota than in Central Minnesota.  The difference between the two 
[o]s is 408 Hz, which twice the JND. Even though all Minnesotans are known to produce 
a strongly rounded [o] (Koffi 2013), NMNE speakers round it more than CMNE 
speakers.  This can be used as a dialect identifier between the northern and the central 
regions. This is also true for the vowel [u]. Except for these two vowels, all other vowels 
are produced the same on the F2 frequency bandwidth.  
 
6.3 Gender Differences 
There is definitely a gender difference between CMNE and NMNE speakers.  
Female speakers from the two regions speak similarly on the basis of the acoustic data 
that we have discussed in this paper.  This is not particularly surprising since women are 
at the forefront of dialect change in the US (Van Herk 2012: 93-94).  Male speakers, on 
10
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the other hand, still maintain their regional variants. The ways in which they produce 
their [o]s and [u]s can be used to tell who is from northern Minnesota and who is not.  
Since Central Minnesota is closer to the Twin Cities, that is, Minneapolis and St. Paul, 
and since these are two main seats of political, economic, intellectual, and cultural 
powers in the state of Minnesota, it is reasonable to conjecture that Central Minnesota 
English is more desirable than Northern Minnesota English.  If this assumption is 
acceptable at face value, then it follows that Northern Minnesota females are adopting 
and/or adapting to Central Minnesota dialect of English.  Male speakers from Northern 
Minnesota have not yet seen it fit to follow the same sociophonetic pattern.  It will come 




The 55 comments on Minnesota English elicited by Batholdi’s video are split 
between those who think that the dialect in the video is representative of the whole state 
of Minnesota and those who say that it represents only the dialect of northern Minnesota.  
Our analysis supports the view of the 24 respondents (43.36%) who think that there is no 
difference in how all Minnesotans speak and that the video accurately portrays Minnesota 
English (ME). Indeed, female speakers in our data speak the same way. They produce 
their vowels identically as far as F2 is concerned.   Coincidentally, we also agree with the 
24 respondents (43.36%) who say that the dialect of northern Minnesota is different from 
the dialect(s) of ME spoken in other areas of Minnesota.  Our data does not allow us to 
speak for the entire state since our data covers only NMNE and CMNE.  We do not know 
of any data from Minneapolis and Saint Paul, or from southern Minnesota.  For this 
reason, our conclusion focuses only between NMNE and CMNE.  The data shows that 
NMNE and CMNE male talkers speak slightly differently and that their accents are 
perceptible mostly because of how they produce their [o]s and [u]s.  Male talkers in 
northern Minnesota round [o] and [u] strongly, while their counterparts in central 
Minnesota round theirs considerably less.  For people whose dialects are different from 
the one(s) in Minnesota, all Minnesotans sound the same because of the stigmatized [o].  
However, for among Minnesotans themselves, northerners have a more stigmatized [o] 
than speakers from other areas of the state. To conclude, the impressionistic comments 
about Batholdi’s video are partly accurate and partly inaccurate.  They are accurate 
because females speak identically.  They are inaccurate because males speak slightly 
differently.  
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